
 1

 
Open Source Software as a computer-specific organisational Technology 
 
Jonathan Barnes 
Economics and Marketing Student 
Unversity of Canterbury. 
New Zealand 
2003



 2

Section 1 

Introduction 
 
This paper will discuss the use of “Open source software” as a computer specific 
organisational technology.  
 First, it is pertinent to define exactly what open source software is. Open 
source software is a type of software that allows open access to the source code that 
determines the working of the software itself. This is the opposite of “Proprietary” 
software, where underlying source code is withheld by the software developer.  
 It is important to note that having the source code for a piece of software is not 
the same as having that piece of software itself. Once the source code is obtained, it 
must be run through a specific ‘Compiler’ before it will operate; therefore, providing 
the code is not the same as providing a copy of the program in working condition.  
 

There are further distinctions that should be made to clarify the direction and 
subject of this project. First of all, the project itself has been confined to the use of the 
‘open source philosophy’ only with respect to the development of computer software. 
It could be said that there is a basic philosophy behind ‘open source’: making freely 
available the ingredients, or building blocks, of an object that is necessarily made up 
of an amalgamation of more than one of these ingredients. The reasons for the 
application of this philosophy will be entered into later in the paper. 

It is necessary that this discussion be limited to the development of computers, 
if for no other reason than the time it would take to discuss all the applications of this 
philosophy in any detail. This becomes apparent when we simply think of the fields 
where it is applied: 

• The ingredients for making almost any type of food product is readily 
available.  

• The ingredients for the creation of any type of chemical compound are also 
available (although perhaps more restricted in the cases of more volatile 
mixtures).  

• A list of parts for most pieces of machinery is not restricted (books that have 
cut-away diagrams on how to repair your own car are very common, for 
example). 

• The individual procedures required to perform any overall operation in an 
incredible range of activities is available. 

 
Because the application of this philosophy is different in each of the 

aforementioned examples (which are by no means exhaustive), and also because of 
the different natures of the industries which they are applied in, these areas will not be 
discussed in further detail.  

 
Having determined the difference between the broad ‘Open Source 

Philosophy’ focus and the narrow ‘Open Source Software’ focus, we also need to 
distinguish the difference in some common computing jargon. There is a difference 
between advocating ‘Open Source Software’ and ‘Free Software’. Essentially these 
two phrases carry the same meaning with regard to the code itself. “The source code 
that determines the workings of the program is to be made available for viewing”. The 
free in ‘Free software’ has nothing to do with pricing. A favourite analogy of the free 
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software movement is to demonstrate the distinction by comparing the free in ‘free 
software’ to the free in ‘free speech’, as opposed to the free in ‘free beer’.  

Both terms require that developers restrict themselves to one of any approved 
licensing schemes (often referred to as ‘copyleft’), that, as well as other important 
responsibilities, essentially requires the developer to provide full access to the 
underlying source code. By adhering to the chosen public licensing schemes, the 
developers are able to label their product as ‘free software’ or ‘open source’. 

 So, both provide the same essential effect on the availability of code. 
However, the founding groups that are behind each of the two terms are different and 
most importantly have different reasoning in mind when encouraging the use and 
creation of ‘Open’ or ‘Free” software.  
 The term ‘Free Software’ is the term generally encouraged by ‘the Free 
Software Foundation’. This organisation generally advocates this approach from a 
more political standpoint, where the emphasis is on the individual’s right to know 
what is happening in the code for the program that he or she is using.  
 The term ‘open source’ is founded by groups such as ‘the Open Source 
Initiative’. The advocates of open source see the use of this approach not necessarily 
because it is an important right for individuals (although this does not necessarily 
mean that they do not agree), but because they believe the use of Open Source is more 
efficient and is likely to lead to faster and better development.  

This project will attempt to analyse the likely economic effects of using 
‘Open’ or ‘free’ code from the position that it will influence the production, 
improvement and maintenance of software programs, as opposed to any economic 
effects that may occur due to increased freedom for individuals. The use of the phrase 
‘Open Source’ will by used, because it more accurately reflects the perspective of the 
report.  
 During this paper there will be various references made to new technologies. 
The use of this phrase is to relate the discussion back to established theories regarding 
the development of new technologies, and it can be assumed that newly developed 
software, or pieces of code are small technologies in themselves. Their development 
also contributes to small incremental advances in the software industries overall 
technology level. In this way, we can discuss the development of code and of new, 
improved software packages as a technology, and therefore apply some existing 
theoretical discussion.  
 One further point should be made, although it will likely become apparent 
through the course of the analysis. There is a distinction between two different 
sources of open source code: private contributors and commercial/organisational 
contributors. The contrasts will be mentioned further during the discussion of 
incentives for contribution. Furthermore, the later discussion on the importance of the 
business model is generally more topical with regards to commercial contributors.  
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Open Source Philosophy as an Organisational technology  
 
Having defined the Open Source Philosophy, we can now discuss why it is an 
organisational technology. The traditional examples of organisational technologies are 
usually manifested in individual firms or organisations. We can see this with 
examples such as mass production, or lean production. Usually, these organisational 
technologies permeate an industry or economy by being applied to single company’s 
at a time, so that the inputs of that company can be used in a manner that will prove to 
be more productive (by way of producing the same output for lower cost, or 
producing more output from the same quantity of input). 
 If we look at the Open Source Philosophy as an organisational technology, it is 
one that should be applied to entire industries (the software development industry in 
this case). Instead of affecting individual firms in isolation, the Open Source 
Philosophy can be used to pool the knowledge of the industry in a way that allows 
concurrent access for many individual producers and therefore concurrent reductions 
in input costs. 

Because knowledge is shared, pieces of knowledge need only be discovered 
once before they can be used by all producers with access to the pool. Without 
pooling, however, several isolated examples of the same piece of knowledge are 
necessary before widespread diffusion occurs.  

The possibilities in this case stem from the fact that the knowledge that goes 
into making code is both non-rival (when one person uses it, it is not used up, and is 
free to be re-used by others), and, with Open Source, non-excludable (one person who 
possess a piece of knowledge cannot restrict others from possessing it).  

In the production of other goods, the knowledge required to make that good is 
embodied in the good itself, but not in a way where it is discernable simply through 
inspection of the good. With Open Source Code, however, the manifestation of 
knowledge is held in code that a person can openly inspect, and therefore gain access 
to the knowledge required in the production of that piece of code. 
 To summarise, the Open Source organisational technology can organise code 
(as well as other inputs for other industries that approach non-rivalry and non-
excludability) in such a way as to reduce the total amount of inputs required in the 
industry as a whole, and consequently reduce the costs of overall technological 
advancement and diffusion of these new technologies. 
 

There is a major problem to be faced before the widespread use of open code 
will occur, much of which will be discussed later. However, to outline the problem 
now, the aspect of the incentives to contribute must be considered, especially for 
commercial organisations. Much of the entrepreneurial incentive for the development 
of new products is in the fact that newer and more advanced software will have a 
competitive edge that will provide more revenue for the developer of the better 
software. It is a natural competitive situation. Of course, when all firms gain access to 
the new knowledge that provided this advantage, the advantage soon disappears and 
the incentives to invest funds into new developments also disappear. Hence the 
importance of the open source business model, that will be discussed later. 
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Section 2 
Benefits of Open source  
 
 There are two main ways that developers can use open code for their benefit. 
The first is by taking an existing program that provides many of the functions that are 
needed by the user, and developing it, through the addition and manipulation of the 
source code, so it more adequately suits the needs of the user. 
 The second common usage is to provide a starting point for the development 
of a new program. A piece of code can be taken from an existing project, and be used 
to initiate thinking on another project, possibly quite separate. In this case, the 
opportunity to view code is a catalyst for new ideas, or a new approach, to be taken. It 
does not even matter whether or not the code itself is duplicated, because the gain has 
been made. In some cases, a small amount of code may be borrowed to begin the 
project, and be altered throughout the development process to the point where it no 
longer resembles its original state. 
 
Path Dependency Reduction 
 
 Both of these uses create different effects. One of the more obvious of these 
effects is that it can lead to a reduction in the path dependency involved in creating a 
new piece of software. To highlight how this affects the path dependency we should 
look at the development of code as a production process. For the final development to 
be complete, all the complementary parts of the code must be complete. Therefore, if 
there is a way to take an already functioning project, and simply change it or add new 
parts, it is possible to reduce the production time markedly, especially when we 
consider the many thousands of lines of code that are required in the source code for 
some programs. 

It is possible to do this because of the complementary nature of code. As code 
is written in one of a number of coding languages, it is possible to take existing code 
from another program and simply add more code, in the same language, that alter the 
final program in the desired way. If the original code and the additions did not 
complement each other, the desired outcome could not be reached with such 
efficiency. 
 If we consider the second function of open code, to provide a starting point, or 
inspiration for a new approach or idea, we can see the same effect. There is a 
particular point where certain functions of the code must be addressed, and ideas for 
code to perform these functions are formed. This is a necessary and often time-
consuming process. As this is part of the total production process, the reduction of this 
time is a reduction in total production time. 
 
 
Externalities 
 
 Before discussing Open source as a positive externality, we must first define 
what is meant by an externality. According to Chapter 4 of Bekar, Carlaw, Lipsey’s 
General Purpose Technologies and Long Term Economic Growth, an externality is 
(among other things) an “unpaid-for effect” conferred through a transaction between 
two parties onto another. 
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 The transactions that create these externalities are one of two different types: 
source code can be created by companies for financial benefit, or an individual may 
simply be using his or her computer – consuming, which is benefit that they receive 
for the initial purchase. The dissemination of the code as Open Source is what creates 
the externality. Without open access, others would not be able to gain any benefit 
from it.  
 The other noteworthy part of this definition is that an externality is defined as 
being “unpaid-for”. For this definition to be at all useful for defining any externalities, 
we can assume that this refers to financial payments. If it referred to opportunity costs 
in any way, it would be a very exclusive term indeed, in that most externalities take at 
least some cost (if not financial) to harness the benefits that may be available as a by-
product of transactions between two other parties. Thus we conclude that “unpaid-for” 
relates to financial cost, and we can see that Open Source code fits the criteria for an 
externality. 
 
 
Cost Reduction 
 
 As well as a source of externalities, Open Code is a method whereby a 
programmer can reduce the cost of production. If we look at the situation realistically, 
there is an opportunity cost involved with obtaining and viewing a particular piece of 
code. As the amount of code available increases, so does the range available, but so, 
however, does the time it takes to find the code you may be looking for, or perhaps 
the explanation of code that you are looking for. 
 Because the production process for code is so labour intensive, any efforts to 
reduce time costs will have much effect on total production costs. Thus enters the 
importance of mechanisms that are able to reduce the lengths of search times. The 
main solution comes in the form of the organisation of large bodies of code into freely 
accessible catalogues. If these catalogues are maintained in an orderly fashion, they 
can very effectively reduce search times. Some examples of online catalogues are 
http://sourceforge.net/ or http://freshmeat.net/ . 
 
 
Spillovers 
 
 If we paraphrase the definitions available in Bekar, Carlaw, Lipsey, we can 
define a spillover as any effect on a third party that results from transactions between 
two other parties. The distinction between an externality and a spillover is that 
spillovers may require costs before they become available to the third party. It also 
follows that, for an externality to be present, a spillover must be present.  
 A complementarity occurs when a new technology, or elements of a new 
technology, can be used in ways that extend from their original purpose. The presence 
of complementarities in a technology lead to a spillover and, as mentioned earlier, 
software code can be very complementary in nature. When the code is openly 
disseminated, the complementarities between pieces code required for different 
programs can lead to spillovers, in that much of one code may able to be used as a 
starting point or a shell for another project – saving a lot of time for the second 
programmer. 
  It is not important whether the benefit that is gained by the developer is a 
‘pure’ externality or a spillover. It does not matter what the cost incurred by those 
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using the available code is, as long as the benefits outweigh these costs. The simple 
point is that large numbers of developers stand to benefit form the open dissemination 
of code through either externality or spillover, because code that exists may very well 
be complementary with code that they are attempting to create.   
 To formally define the benefits to gain through the presence of positive 
externalities and spillovers, we look at production at the margin in a classic market 
situation. The producer is operating at a level where marginal cost is equal to 
marginal revenue, at the point where he or she will not gain any additional profit 
(presuming the presence of linear demand and supply functions). However, the unit of 
cost that is incurred by the producer not only produces the revenue that is available to 
that producer, but also creates benefit for other parties, whether this benefit requires 
costs to become available. The total cost to society in this example is more than offset 
by the total social gain.  
 
Harnesses Individual Perspectives 
 
 One of the interesting points about the development of technologies and the 
inventions of products in history is that, in some areas, it is possible for individuals to 
make progress despite a lack of scientific knowledge in that particular area. This is an 
interesting phenomenon, because it can circumvent the scientific approach to 
obtaining new technological breakthroughs. In other words, it is not necessarily the 
connection to scientific knowledge that leads to the breakthrough; it is instead the use 
of a new perspective that is provided by a particular individual.  
 Because the Open Source approach widely disseminates code that is created 
by a large number and range of individuals, it is more likely to harness unique ideas 
that may otherwise have been overlooked. This is simply because anyone has access 
to any new approaches that are written in Open Source, no matter whom it is written 
by, where this sharing of new ideas would usually be unprecedented within other 
approaches. 
 This effect would occur, for example, when a common approach that is widely 
used in the industry is no longer suitable to approach a new problem. With the open 
dissemination of code, developers are able to search for new, and perhaps unorthodox, 
approaches that may have already been developed, instead of spending the time 
solving the problem themselves.  
 
Open Source Catalogues as a Privately Created Public Good 
 
 As earlier mentioned, there are cases where individuals make contributions to 
online Open Source Catalogues. These Catalogues are websites where a person can 
browse through and download source code and often a working version of a piece of 
software from an individual developer. 
 These Catalogues are interesting because they are a possible example of a 
privately created public good. Public goods have two general features. They are both 
non-excludable and non-rival. 
 Online Catalogues can generally be considered as non-rival (which was 
defined in section 2). If a person is using an online catalogue, this does not essentially 
limit the use of the same catalogue by other people. Programs or code that one user 
takes from a catalogue can be taken by other people, both at that time or in the future. 
Of course, there is a practical limit on the amount of web traffic that access through a 
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single site, but it is not often that people are restricted access simply due to 
‘bandwidth’ or congestion problems. 
 Public goods are also Non-excludable (which was also defined in section 2). 
Online catalogues are currently provided in a way that does not exclude individual 
users. It is technically possible for individuals to be restricted (through use of 
passwords or accounts, for example), however, this seems to have been an 
unnecessary measure thus far. 
 It is unusual for public goods to be created privately, due the problem of ‘free 
riders’ that extends from non-excludability. If it is not possible to exclude those who 
have not paid for the good (‘free riders’) form those who have, it is unlikely that the 
private producer is going to obtain the return necessary for the production to be 
financially viable. This is why we do not see public goods provided by private 
producers. However, in the case of online Open Source Catalogues, the contributors 
do not receive financial return, and using the catalogue is free of charge, so free riders 
are no longer a concern.  
 It is sensible to ask why, in this case, private contributors are willing to give 
their code for no financial return. The answer to this lies simply in the return of non-
financial benefits. Some of these benefits may return financial reward in the future, 
such as signalling. Other reasons are not likely to provide financial benefits and are 
perhaps more a case of pride or ego.  
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Section 3 
Why contribute to Open Source? 
 
Although we have discussed much of the benefit of disseminating code, much of this 
benefit seems to be conferred onto people other than the original developers, however, 
there are various reasons why developers may develop and distribute their code 
openly. This discussion involves important distinctions between individual and 
organisational/commercial producers of code. The distinction is important here as 
both parties often follow differing incentives.  
 
Popular Mistrust of ‘Big Corporations’  
 
 One reason why people may contribute to an Open Source project, which may 
be cited with some cynicism, is simply that it is a popular trend. It seems that social 
popularity in recent years often resides with ‘the little guy’, and in a market 
dominated by large players, this is a feeling that is very much supported by consumers 
in the computing industry. As the Open Source movement (as well as the free 
software foundation) are directly opposing the proprietary development approach that 
is taken by most (if not all) large companies in computing fields, it is not surprising 
that Open Source gains sympathy and popularity.  
 Such popularity has been harnessed by some companies who have supported 
the open source movement, one example in particular highlighting this fact: the 
OpenCola company. A Canadian company, OpenCola developed a cola drink, and 
then proceeded to distribute it at trade shows – along with the recipe. The main lesson 
that we can take out of this example is that, despite the fact that the company 
produced Open Source software, it was the use of the Open Source philosophy as a 
marketing gimmick that gained them publicity. They were able to play on the mistrust 
of big companies that was inherent in the market and the resulting popularity of Open 
Source. This is also the first solid example of the conflict between the two opposing 
philosophies directly influencing the production of other consumer products. 
 
Quality feedback for low cost 
 
 One of the essential reasons for large numbers of contributions from 
individuals is the low cost associated with the contribution. An individual is typically 
not using the software as a source of revenue; it is generally a project that is 
developed simply for learning purposes, hobby purposes or for practical purposes (to 
perform a specific function). It requires little effort and cost for individuals to put 
their work online. More importantly, there is an opportunity for feedback when a 
person’s code is made freely available. If it is used by others, those other users may 
provide fixes for problems, or bugs, in the coding or generally provide comments 
about the program, feedback that is generally a positive outcome for the original 
developer, and can enable the programmer to improve their programming skills.  
 
Signalling 
 
 One analysis tool that can be used to describe behaviour is the idea of 
signalling. Signalling generally refers to actions of one party (the signaller) that 
attempt to communicate particular characteristics that that party has, to another party 
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(employees signalling a prospective employer is a common example). The important 
aspect of signalling is that it must be a process that can only be undertaken profitably 
by an individual that processes the particular characteristic that is being signalled. 
  University tuition is a common example (at least, in university classrooms). 
The theory is simply that the more industrious and intelligent students (which 
employers are willing to pay higher salaries for) will be able to pass more easily, and 
therefore are less likely to incur costs related to failing courses. Employers will 
therefore offer salaries that are sufficiently different to encourage more ‘capable’ 
students to attend university and gain a degree. However, the two salaries (graduate 
and non-graduate) must be similar as to ensure that it is not worth the ‘less capable’ 
students to still attend university, despite the costs involved due to likelihood of 
failing some courses, in order to obtain the higher salary at the end.  
 One of the incentives for the contribution of Open Source code is similar. For 
those programmers who wish to demonstrate their ability, no matter who the intended 
audience (as long as they have access to the internet), the ability to demonstrate code 
in a relative public environment allows them to signal their skills as a programmer.  
 For example, when deliberating over candidates for a new programming 
position, a prospective employer can use the openly available code of previous 
programs to eliminate some of the uncertainty involved with hiring a new employee. 
This signal shows the employer that the programmer in question is at least capable of 
producing code of a certain quality.  
 If we consider the previous discussion on the creation of a public good, this 
would be the main financial incentive available for those contributing to an online 
catalogue. This is especially true considering the incredibly low financial cost 
involved with contributing.  
 Signalling prospective employers is so pertinent in the software development 
industry because it is a relatively labour intensive industry. This means that large 
businesses require not only a large amount of human capital, but that this capital is 
made up of quality workers. Because of the dependence on their human capital stock 
(employees), there is a large cost associated with adverse selection (where the 
business may hire an unsuitable employee due to lack of information regarding the 
performance of this individual). 
 With this in mind, as well as a hiring process through which a business can 
incur large costs, there are credible financial incentives for a prospective employee to 
signal their skills. Not only does the contribution cost little, but firms will also be very 
open to any signalling that may reduce search costs and eliminate adverse selection. 
 There are also examples where companies that produce proprietary software 
use an approach similar to open source within  the company. With this approach, 
employees within the business can exchange ideas, and also make credible signals to 
the management as to their performance.  
 
The Artist’s prerogative 
 

The heading for this point may sound somewhat pompous, but the skill of 
programming does have a certain aspects of an artisanal occupation. The programmer 
must use creative and subjective techniques to create a finished product that can meet 
differing reactions amongst final users. The outcome is often dependant on the skill 
and technique of the programmer. 

 The most important point of this idea is that, although perhaps not a 
motivation of theirs exclusively, an artist seems driven by the desire to display their 
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work. At least some programmers, artists or not, have the same behavioural 
motivation to display. The ability to openly display the code that they have personally 
created can help satisfy this desire to display. 

Some programmers, or ‘hackers’ as the original terms describes, can often 
form tightly-knit, competitive groups. The distribution of a well-written piece of code 
within these groups can be a useful tool for a programmer to generate prestige in the 
eyes of others. Whether or not this is also an artistic motivation is debatable, but it is a 
well-recognised phenomena, and is also closely related to signalling.  
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Section 4 
Barriers to the implementation of Open Source Code 
 
 Having discussed both why we may stand to benefit from Open source code, 
and also why various parties , both organisational and individual, may wish to 
contribute Open Source code, we now must discuss some of the barriers to its 
implementation. We have established the reasons and the benefits, yet it is obvious 
that open source code is not a prolific as it could be. Some of the important 
mechanisms that are used in public computing infrastructure (such as various internet 
communication tools) were developed using Open Source development techniques, 
but, like many other commercial development industries developments have possibly 
become more closely guarded. 
 Much of the limited development is due to restrictions placed on Open Source 
by a facilitating structure in the market that is oriented toward proprietary software. 
However, commercial Open Source projects are also facing difficulty due the lack of 
a business model that caters for Open Source ideals.  
 
 When we talk of the facilitating structure for a technology, we are referring to 
those factors that influence both the impact and the scale of dissemination for a new 
technology. Bekar, Carlaw, Lipsey lists several things as being part of the 
facilitating structure, which includes the physical capital that is often used to embody 
the technology, people and human capital, the organisation of production facilities, 
the managerial and financial organisation of firms as well as the geographical location 
of productive activities.  
 With Open Source, two of these factors are very important: the people and 
human capital and the managerial and financial organisation of firms.  
 
Human Capital – skill obstacles  
 
 The people and human capital angle is very simple. The most widespread 
software that is available is proprietary. Not only that, but it has held a market 
dominance for a significant length of time. During that time, people have developed 
the skills necessary to operate these programs. As new editions of particular programs 
come out, they usually follow old techniques, so that not only do the users obtain a 
certain amount of new skills (that coincide with the updates of the new version) but 
their old skills also remain useful.  
 This creates a very difficult situation for the growth of new, competing 
software, and Open Source software often falls within this category. Because users 
have already invested a lot of time, and in some cases money, into gaining the 
knowledge that the currently use, there is a large opportunity cost associated with 
switching to a different software package. Not only do they need to pay the cost of 
learning how to use the new product, any knowledge regarding the old product 
becomes practically obsolete. Obvious examples of this are the various versions of 
‘LinuxTM”, an Open Source operating system and a main competitor for Microsoft’s 
Operating System: ‘WindowsTM’. Generally speaking, LinuxTM uses similar graphical 
interfaces to WindowsTM, but much of the problem is with installation. Not only can 
LinuxTM be fairly complicated to install for most users, but it is also usually the case 
that WindowsTM is already present on most machines. The user would have to make a 
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conscious effort to move away from an operating system that is already installed and 
that they know how to use. 
 If we recall the prospective employer that we considered in the example in the 
previous section, we remember that the prospective employer had much incentive to 
search for quality Human capital – as the production process was so dependant on this 
capital. If we now consider the average user of software, there is little incentive to 
undertake a search for better software than that which they are already using. There 
will generally be too little benefit to gain from replacing  that is performing 
adequately, as well as learning new skills, even if there are much better software 
packages available. 
 There is a particular caveat that should be added to the discussion of this point. 
Computers in general are considered a very complementary technology in themselves, 
however, within the general category of ‘computers’ there are various very specific 
applications. The application of Open Source software may or may not be more 
appropriate for different applications, as some will be far more open to the 
development of new software. 

 Although individual users may be in a situation where the widespread 
adoption of new software is unlikely, there may very well be isolated examples where 
the development of new software is readily accepted and used. As the use of the 
computer is incredibly widespread throughout nearly all industries, even without 
directly making use of Open Source software, consumers who interact with these 
industries are still likely to benefit from its use. This benefit comes in the form of 
changes in transactions with these industries (either price, or service quality, for 
example) which have resulted from improved internal performance by the company, 
after using better software on the computer systems that complement their operating 
procedures. 
 
The market and the need for a business model 
 
 A business model is a model whereby the provision of a service or the sale of 
a good is planned in such a way that the party providing the good or service will profit 
from it. For a business model to work there must be benefit for both parties that 
partake in the transaction: the buyer and the seller.  
 The organisation of the managerial and financial structure of firms is 
important, therefore, as it relates to the development of a business model. This 
situation is critical in the widespread implementation of Open Source: if firms are to 
be successful in producing Open Source projects for financial return, they must find 
business models that will be successful for their projects, and it is likely that various 
different models would necessarily need to be created to complement different 
projects.  

Open source is currently used by a number of smaller businesses with some 
success, and there are also larger, profitable businesses that coordinate with volunteer 
programmers to the benefit of the Open Source community. However, it is still the 
case that those proprietary companies that currently dominate the market will be able 
to make more money if they restrict access to their code. 
 The larger developers of proprietary software know that they have dominance 
over the market. By restricting access to code, these companies slow the release of 
new products and updates, and in turn are able to keep their old products on the 
market for longer. With their older products on the market for longer, more people 
will buy the product and more money will be made in supporting users of that 
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product. It is not in the best interests of these developers to increase the speed of 
software development, however, they must encourage a certain rate of development 
otherwise demand will stagnate, or the competition would develop products that 
would become too competitive.  
 Although Open Source projects are rising in number, the core programs that 
are utilised by most users are still produced in the proprietary method. As mentioned 
before, most users are unwilling to move to unfamiliar software packages, and 
therefore the proprietary packages are able to maintain dominance. For reasons stated 
above, they are able to remain more profitable. 
 Given the dominance of proprietary software, and the fact that they are likely 
to be more profitable, the necessity for a competitive business model is obvious. If 
Open Source code is to enjoy widespread adoption, it must be made just as profitable 
as producing proprietary software; otherwise, there is no financial incentive for 
producers to participate in Open Source projects, and these projects will be unable to 
gain the funding that is required for the success of large companies. 
 In economics, the assumption is often made that all firms in a market exhibit 
profit-maximising behaviour. If we relax this assumption, we can say that some 
software development companies sacrifice some of their profit by moving away from 
the use of proprietary models, in order to encourage the growth of Open Source code. 
Even in these cases, the business model remains important, as the business will not be 
able to continue operating if they are not making profits. 
 
Intellectual Property rights 
  
 In the world of computing, there are different opinions concerning the 
legitimacy of property rights, as well as arguments as to how to enforce them. The 
main argument for property rights is that they are necessary to ensure that the fruits of 
a persons labour are protected, and this theory is extended to the use of knowledge 
and intellect, as it is human capital input – just as labour is.  
 The argument with property rights is also related to the importance of a 
business model, in that there will be no incentive for businesspeople to undertake 
research or development activity if there is no guarantee that the fruits of their labour, 
generally in the form of financial rewards, will not be guaranteed. There must be 
some sort of incentive for people to undertake a task.  

A further point in this issue is that, as with many new developments, it is not 
necessarily the developer that will profit. Instead, it the entrepreneur, or the person 
who is able to apply a business model to the production of the new development, that 
receives much of the financial reward. The use of property rights stems from this fact 
– there may often be little reward purely for inventiveness. Patents and copyrights are 
designed to protect people who develop new ideas and therefore protect the incentives 
for people to continue to develop new ideas. 

However, as patents and copyrights protect some new technologies and new 
developments, the situation is far more difficult to police with computer code. The 
problem is that if the code to a program was copyrighted, a similar set of code could 
be written that essentially served the same purpose, and the original copyright would 
prove to be useless.  
 In computing circles, intellectual property rights are a difficult issue. As the 
Open Source and free software approaches are far more concerned with the idea that 
elements of code should be openly disseminated, this is often equated with the denial 
of the rights to the benefit of the programming of code that come as a result of the 
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application of an individual, or a group of individual’s, intellect. This conclusion does 
not necessarily follow, in that both of these approaches simply advocate the 
dissemination of the code. Neither approach requires that the producer of the code be 
denied any profit from the production of that code. Furthermore, both approaches 
strongly encourage acknowledgement to the authors of code. 
  However, having said that, as Open Source code exists today; it is likely that 
if a person does openly disseminate their code, they will suffer a loss in profits gained 
from the production of that code. So until a competitive method is found to provide 
the same financial incentives as proprietary methods, the practical effect is that, by 
using the open source approach, a developer may lose some ability capitalise on their 
production – a similar effect to what occurs with the loss of property rights.  
 The confrontation of this issue is necessary if the Open Source movement is to 
generate confidence in those who currently equate the use of Open Source as a loss of 
property rights.  
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Section 5 
Conclusion 
 
 The use of Open Source Code as an industry-wide organisational technology 
may seem an unusual approach, but it has many benefits. Despite these benefits, and 
despite various incentives for contribution to open source projects, there are still 
various barriers to the widespread use of Open source. 
 The use of Open Source code can confer benefits onto multiple parties, by way 
of spillover benefits. Much of this benefit is due to the complementary nature of code 
between differing projects. When using Open Source techniques, the work of a 
programmer can be reduced in time, and the required path dependency for new 
developments can be reduced. The use of Open Source to aid development can also 
create an environment that harnesses the breakthroughs of individuals more 
efficiently. Furthermore, there is evidence that individual contributions to online Open 
Source catalogues can create a public good.  
 When contributions to Open Source projects are made, these are generally 
done from one of the following motivations: 

• The popular mistrust of companies, an outlook that has been common in 
recent years, often leading to support for the smaller players, such as open 
source projects. 

• Quality feedback for low cost. Individual programmers can publish their code 
and obtain feedback from users as to the performance of the code. This can 
allow them to both improve their code and improve their skills. 

• Signalling. Contributors can display their skills to others, often prospective 
employers (because employers have incentives to reduce their search costs for 
quality employees) or other programmers – to gain prestige.  

• The artist’s prerogative. Programmers, whether they are considered to be 
artists or not, often display the same artistic motivation to display their work. 
This may be related to the desire for prestige, as mentioned above. 

 
 
With these benefits in mind, as well as the stated incentives for contribution, there 
must be some explanation as to the barriers that have restricted growth in the use of 
Open Source. This report has stated that there are three main barriers. 
 The first of these barriers lies with a problem in the facilitating structure of the 
market. Many users area familiar only with the proprietary software that is dominant 
in the market. These users are unlikely to adopt new software quickly, as it not only 
involves the cost of learning and adopting the new software, but also an opportunity 
cost that occurs when their old skills become redundant. Unlike the 'prospective 
employers' example, there is little incentive for them to expend resources in a search 
for better quality software. 

However, these users may still benefit from others adopting Open Source 
software, when interacting with these industries. This benefit will result from better 
performance from those industries who do adopt the software, and may result in better 
prices, service or product quality. 
 The second barrier is the need for individual Open Source projects to have a 
well-performing business model. There is evidence of some smaller-scale business 
models in which Open Source projects are produced profitably, however, proprietary 
software production is still dominant and currently more profitable. The basic 
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intuition behind this barrier is simply that if there is no financial incentive to use the 
Open source model, then it will not be undertaken in large scales, by large companies. 
The term ‘financial incentive’ is used here to represent incentives that will appeal to 
entrepreneurs that will support the Open Source firms on the basis that they are likely 
to produce equal, if not more, profits that competitive proprietary firms. 
 Finally, there are obstacles related to the arguments on intellectual property 
rights. Much of the idea behind property rights, of any kind, is that they protect the 
developer of the new technology, by making sure that that author has rights to the 
benefits that may come from the commercial application of this new development. 
These protections usually come in the form of Copyrights and patents. This benefit is 
protected because, without the promise of financial return, there is little incentive for 
people to undertake the costly processes that lead to these new developments. In the 
case of computers, however, these classic protections are far less effective, due to the 
flexibility of the code, which leads to the problem of protecting the investment in new 
developments. 
 Both the Open Source and Free Software ideals advocate the sharing of source 
code that is produced as an application of knowledge. However, as many of the larger 
firms can more profitably use the proprietary method, the use of Open Source can 
lead to a loss in the financial return from commercially applying a new software 
development. Thus, the use of Open Source may be equated with a loss pf property 
rights, even though the use of proprietary approaches offer just as little protection for 
the developer – only more profits. It is this impression that constitutes somewhat of a 
barrier to the widespread commercial use of open source; however, the use of 
competitive business models may change this perception. 
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